Covalent oligomerization of rat gastric mucin occurs in the rough endoplasmic reticulum, is N-glycosylation-dependent, and precedes initial O-glycosylation.
Rat gastric mucin undergoes extensive modifications during biosynthesis, including oligomerization, N- and O-glycosylation, and sulfation. We characterized the events in the rough endoplasmic reticulum (RER) and Golgi complex and studied how these steps are interrelated, using specific inhibitors of cellular processes. The mucin precursors oligomerize in the RER by forming intermolecular disulfide bonds. The oligomers comprise a mixture of predominantly di- and trimers of molar ratio 3:2. The oligomerized precursors are transported to the Golgi complex to form mature, oligomeric mucin by extensive O-glycosylation, and sulfation. N-Glycosylation of the precursor is required for efficient oligomerization. Brefeldin A, which inhibits protein transport between RER and Golgi complex, allows oligomerization and concomitantly induces initial O-glycosylation. Oligomerization and egrees from the RER precedes initial O-glycosylation and are therefore independent of the latter process.